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Structural Analysis Report for Carillon Point

PROJECT SCOPE:

AT&T Mobility proposes the following: Replace (3) existing panel antennas (one per sector) with (3) new panel
antennas (one per sector). Install (3) new RRH units (one per sector), replace (3) distribution units (one per sector), and
remove (6) TMA's (two per sector).

ANALYSIS:

The purpose of this analysis is to determine if the proposed installation is adequately supported under the proposed
loadings and provide any recommendations for modification in order to bring the support structure into compliance if
needed. The installation has been analyzed in accordance with the ASCE 7-10. The following parameters were used
for lateral analysis:

Wind Speed: 110

Wind Exposure: D Occupancy Category: I
Topographic Factor, kzt: 1.0 Seismic Design Category: D
Ground Snow Load: 20 psf Mapped Parameter, Ss: 1.27
Frost Depth: 24 inches Mapped Parameter, S1: 0.488

This Structural Analysis Report for the proposed AT&T equipment is inclusive of the entire equipment support structure
(i.e. antenna/equipment mounting and support frames) and the existing building structures support system in the
affected areas where the installations occur. This analysis is based on the specific assumptions and conditions as
stated within the following report.

RESULTS:

Based on our review of the existing structure with the proposed loadings, we have determined the following:

Design Element Status

Antenna Anchorage Structurally Adequate / Designed per Code
Antenna Support Structurally Adequate / Designed per Code

Please refer to Appendix A for structural calculations supporting the above results as well as the required modifications
and conclusions sections below for additional comments.

CONTENTS:

1-3 Report
A Appendix A (Calculations)
B Appendix B (Referenced Documents)
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Structural Analysis Report for Carillon Point

1 Antenna Sector Equipment Inventory

alpha [(3) Panel Antennas AT&T (2) Exist., (1) Prop.

alpha |(2) Radiohead Units (RRH) AT&T (1) Exist., (1) Prop.
alpha |(1) Distribution Unit AT&T Proposed
alpha |(2) Amplifiers (TMA) AT&T Existing
beta |(4)Panel Antennas AT&T (3) Exist., (1) Prop.
beta |(2) Radiohead Units (RRH) AT&T (1) Exist., (1) Prop.
beta |(1) Distribution Unit AT&T Proposed
beta |(2) Amplifiers (TMA) AT&T Existing
gamma |(3) Panel Antennas AT&T (2) Exist., (1) Prop.
gamma |(2) Radiohead Units (RRH) AT&T (1) Exist., (1) Prop.
gamma |(1) Distribution Unit AT&T Proposed
gamma |(2) Amplifiers (TMA) AT&T Existing
Notes:

See the Architectural and Structural Drawings for configuration, location, and
elevations. See the structural calculations for a detailed account of the equipment and
the capacity of the support structure.

2 Cabinet Equipment Inventory

Shelter [GSM Cabinet AT&T Existing
Shelter [LTE Rack AT&T Existing
Shelter [Auxiliary Rack AT&T Existing
Shelter [UMTS Cabinet AT&T Existing
Shelter |Power Rack AT&T Existing
Shelter [Battery Rack AT&T Existing
Shelter [Battery Rack AT&T Existing
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Structural Analysis Report for Carillon Point

3 Materials
The following materials and specifications were assumed in the structural analysis.
Material Specification Notes
High Strength Bolts ASTM A325 Specified
U-Bolts ASTM A307 Specified
Steel Plate and Angles ASTM A36 Specified

4 Reference Documents

The following data was used to model and analyze the structure.
Date Document Author

March 2, 2011 Structural Analysis LDC Engineering
May 2011 2012 Seattle Building Code Seattle Code Council
2010 ASCE 7-10 ASCE
March 8, 2016 Issued for 100% CD Glotel

5 Design Comments

New panel antennas are to be mounted to existing 2" masts with 1/2" U-bolts. The existing
hardware is checked for the loads applied by the new antennas and equipment. It is assumed
that the existing mounting structure is in good condition with no damage that could cause a
reduced capacity.

6 Conclusion

To the best of our knowledge and belief, the Antenna Anchorage and Antenna Support will be in
compliance with the requirements of the specifications, codes and agencies having jurisdiction
over the work.

7 Disclaimers

1. This report is meant to show the level of conformance for the site with the codes and guidelines
adopted by the agency with jurisdiction over the site. No other assessment is implied.

2. This report is prepared with the information furnished to Glotel by our client. If the conditions of
the site change, or if new information becomes available, the results of this report are not valid.
Glotel should be notified so that the report can be updated and resubmitted.

3. Glotel is not responsible for the conclusions, opinions and recommendations made by others
based on the information contained herein.
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Structural Analysis Report for Carillon Point

A Appendix — Structural Calculations
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2USGS Design Maps Summary Report
User-Specified Input

Building Code Reference Document ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008)
Site Coordinates 47.65528°N, 122.20611°W

Site Soil Classification Site Class D - “Stiff Soil”

Risk Category I/II/III

USGS-Provided Output

Ss
S,

1.270 g Sws= 1.270g Sos
0.488 g Swm= 0.738g So:

0.847 g
0.492 g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and

deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the 2009 NEHRP” building code reference document.

MCEg Response Spectrum Design Response Spectrum
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Period, T (sec) Period, T (sec)

For PGAy, T., Css, and Ci: values, please view the detailed report.

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.



Applied Technology Council

WINDSPEED BY LOCATION

ASCE 7 Windspeed  ASCE 7 Ground Snow Load Related Resources  Sponsors  About ATC  Contact

MRI** 25-Year: 79 [ /
MRI** 50-Year: 85 ; ) >
MRI** 100-Year: 91 {

Search Results
Gald Bai
Quilcenel _ Lynry Innds
.- e ©

Query Date: Thu Mar 03 2016 4
Latitude: 47.6553 Poulsbo
Longitude: -122.2061 Haos) -

Brinnon - o
ASCE 7-10 Windspeeds tabeck B'EI_;QI q‘w
(3-sec peak gust in mph*): el Seattle

] Bremerton {304)

Risk Category I: 100 Pogl Orchard Issaalal~_Snogualmie
Risk Category II: 110 ©) ed) 4
R's'f, f:ategory H-1v: 115 Belfair i T
MRI** 10-Year: 72 4 Vashon |sland . T

ASCE 7-05 Windspeed: b )
85 (3-sec peak gust in mph) G ']

ASCE 7-93 Windspeed: i e Map dBEp@LAIGGevgle
70 (fastest mile in mph)

*Miles per hour
**Mean Recurrence Interval

Users should consult with local building officials
to determine if there are community-specific wind speed
requirements that govern.

=1
[=] Print your results

WINDSPEED WEBSITE DISCLAIMER

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors
assume no responsibility or liability for its accuracy. The material presented in the windspeed report should not
be used or relied upon for any specific application without competent examination and verification of its
accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the
use of this information replace the sound judgment of such competent professionals, having experience and
knowledge in the field of practice, nor to substitute for the standard of care required of such professionals in
interpreting and applying the results of the windspeed report provided by this website. Users of the information
from this website assume all liability arising from such use. Use of the output of this website does not imply
approval by the governing building code bodies responsible for building code approval and interpretation for the
building site described by latitude/longitude location in the windspeed load report.

Sponsored by the ATC Endowment Fund « Applied Technology Council « 201 Redwood Shores Parkway, Suite 240 + Redwood City, California 94065 « (650) 595-1542



Seismic Coefficients (ASCE 07-10) Carillon Point

SITE PARAMETERS:

Risk Category = Il (Table 1-1) Latitude = 47.655277 (USGS)
Site Soil Classification = D (Table 20.3-1) Longitude = -122.206111 (USGS)

MAPPED ACCELERATION PARAMETERS:

Mapped Parameter, Ss = 1.27 (USGS)
Mapped Parameter, S; = 0.488 (USGS)

MAPPED SPECTRAL RESPONSE ACCELERATION PARAMETERS:

Site Coefficient, F, = 1.00g (Table 11.4-1)
Site Coefficient, F, = 1.512g (Table 11.4-2)
Suys = F,Ss= 1.27g (Eq11.4-4)
Swi=F,S;= 0.738g (Eq11.4-1)

DESIGN SPECTRAL RESPONSE PARAMETERS:

Sbs =% Sus = 0.847g (Eq11.4-3)
Sp1 =% Swi = 0.492g (Eq11.4-4)

SESIMIC DESIGN CATEGORY

Seismic Design Category = D (Tables 11.6-1 and 11.6-2)
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Seismic Loading for Nonstructural Components (ASCE 07-10 Chapter 13) Carillon Point

DESCRIPTION: Site parameters are used to determine siesmic coefficiets for use with nonstructural components.

SEISMIC DESIGN FORCE FOR NONSTRUCTURAL COMPONENTS:

Importance Factor, I, = 1.00 (Sec 13.1-3) Average Structure Height, h= 67.8 ft
Response Mod. Factor, R, = 2.5 (Table 13.5-1 or 13.6-1) Height of Component, z=  65.0 ft
Amplification Factor,a, = 1.0  (Table 13.6-1)
I:p max — 1.35 (Egn 13.3-2)
I:p mn = 0.254 (Eqn 13.3-3)
Seismic Design Force, F, = 0 (Egn 13.3-1)

Seismic Design Force, Fp = 0.395 (Eq 12.8-1)

Seismic Design Force, Fp = 0.277 (ASD)
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Wind Analysis - Other Structures and Building Appurtenances - MWFRS Carillon Point

DESCRIPTION: Site parameters are used to determine wind coefficients and resulting pressure for use with
building appurtenances greater than 60 feet above grade level or stand alone equipment.

DESIGN DATA:
Wind Speed, V= 110 mph (Figure 26.5-1)
Risk Category = I (Table 1.5-1)
Exposure Category = D (Section 26.7)
Topographic Factor, K= 1.00 (Section 26.8 & Figure 26.8-1)
Directionality Factor, Ky = 0.85 (Table 26.6-1)
Height of Component,z= 65.0 ft
Velocity Pressure Coeff.,, K,= 1.33 (Table 27.3-1)
Gust Factor, G=  0.85 (Section 26.9)
Ci= 1.0 (non-directional)

DESIGN WIND LOADS FOR STRUCTURES OVER 60 FEET

q. = 0.00256 - K, - K, - K;-V? (Eq29.3-1)
velocity pressure, 9, = 34.9 psf  (Section 27.4.7 indicates 16 psf min. pressure)
Design Wind Pressure, P= 297 psf (From Eq. 29.5-1, where F = P A)

Design Wind Pressure, P=17.8 psf  (ASD)
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Pipe Mount Connection Analysis Carillon Point

DESCRIPTION: This worksheet evaluates the load applied to equipment. The diagram shown is generic. The actual
equipment is fastened to a pipe with U-bolts. The pipe is mounted to a Tube Steel Girt. This sheet will
check the bolt capacity for the worst case mount.

Connection Span= 8.00 ft Design Wind Pressure = 17.8 psf (ASD)
Connection Offset=  0.50 ft Fp= 0277 W (ASD)
G= 09 (6.5.8.1)

Sps= 08 g

| Height| Width | Depth | Cf | Cf | Weight [Force Face| Force Side| Force Eh | Force Ev

in. in. in. |Face|Side| Ibs. Ibs. | i Ibs. Ibs.

SBJAH4-1D65C-DL 96 13.8 8.2 1.40 74 229 151 21 13
RRH4X25-WCS 31.5 12 8.7 1.33]1.34 70 62 45 19 12
Totals 144 291 197 40 24

Vector Resultant of Horiz.

And Vert. Load = 325 Ibs OFFSET
(This load is used for loading to support beam)
Ao
Tension to Top Connection= 155 Ibs
(Sum wind to face and weight about bottom connection) |,
<
= -
Shear to Each Connection= 107 Ibs M F %
(Sum wind to side and wieght about bottom connection) =
O
1/2" A307 bolts (Max. T = 4.417 kips, Max. V = 2.356 kips) 5
>
SUMMARY: O o e
@)
Anchor capacity > Applied Load O

<

Generic Diagram
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Beam Loading Carillon Point

DESCRIPTION: Antenna Support Mast

BEAM AND LOADING ATTRIBUTES:

0.00

0 11,177 0 2 -154.53 0 7.50 -5.93 -5.93
7.5 11,177 1 7.49999| -107.48 0 0.00 0.00 0.00 0.00
0 0 0 0 0 0 0.00 0.00 0.00 0.00
0 0 0 0 0 0 0.00 0.00 0.00 0.00
0 0 0 0 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
Loads (Ibs)
200
150
100
50
0
0 1 2 3 4 5 6 7 8
Shear Force (Ibs)
500 l
0 *—. @ O= =0 @ ' 5
-500 0
»
1,000 ®= o—e .
@©
-1,500 =
0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000
Bending Moment (ft-Ibs)
0 ?.
-200 — »
-400 \\ e ﬁ_
-600 // &
-800 &
-1,000 "
-1,200 s
0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 =
Deflection (in.)
0.500
—llee -
0.000 *.%\ 2
o
-0.500 —— &
o0 \\ ‘;
) — !
-1.500 S
0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000
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Steel Member Stress Check Carillon Point

DESCRIPTION: Antenna Support Mast
BEAM PROPERTIES: Beam shape = P 2" Sch 40
A= 1.070 jp? Sx= 0.561 ip®
Weight = 3.650 plf Sy= 0561 jn°
Ix=0.666 in*
ly= 0.666 in*
MATERIAL PROPERTIES: rx= 0.787 in.
ry= 0.787 in.
E= 29,000 ksi
Fy= 35,000 psi
BEAM LOADING:
Unsupported Length, L = 90 in.
Moment, M= 0.978 Kip-ft
= 11,742 in-lbs
Shear, V= 0.981 Kkips
Deflection, A= 1.231 in.
Span Length / Deflection = 73
BEAM STRESS:
Bending stress, f,, = 20,930 psi
Allowable Bending , F,,=0.66 F,= 21,000 psi
Required S, = 0.6 jp3 O.K.
Shear Stressfv= 917 psi
Allowable Shear Stress = 0.6 Fy = 21,000 psi 0.K.

Required Area, A= 0.001 jn?
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Structural Analysis Report for Carillon Point

B Appendix — Referenced Documents
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March 2, 2011

AT&T Mobility Corporation

LDC

THE CIVIL ENGINEERING GROUP

Commercial

Infrastructure

Engineering

c/o: Paul Leng
Goodman Networks
8815 122™ Ave NE

Kirkland, WA 98033

RE: Leval 1 Structural Analysis
SB13 Carillon Point
2000 Carillon Point
Kir kland, WA 98033

l. Introduction

Residential

£

S

At the request of Goodman Networks, we have performed a structural analysis of the existing E

antenna mounts at SB13 Carillon Point. The evaluation was completed in conformance with the 8

2009 IBC, the 2009 IEBC and the ASCE 7-05 under the following site specific conditions: 2

3

Basic Wind Speed: 85 nph g
Exposure Category: D

Occupancy Category: I -

A

Based on our visual inspection performed or December 14, 2010 the antenna mounts appear to ~

be well maintained and free of corrosion. This evaluation assumes that the mounts were g

properly installed per the original design documents. §

Previous strictural analyses from CG engineering and TRK engineering dated August 5, 2002 -

and Novemter 1, 2004 were reviewed as part of this analysis. >

@

The following tables detail the existing and proposed antenna configurations in the areas g

subject to change. ®

(7]

<

Il. Existing Antenna Configuration e

Sector Antenna Model Antenna Weight | Effective Area g

X PowerWave 7263 16.5 lbs 3.76 sf o

<

Y Kathrein 739684 30.8 lbs 3.65 sf =

JA PowerWave 7263 16.5 lbs 3.76 sf =

£

g

lll. Proposed Antenna Configuration 2

Sector Antenna Model Antenna Weight | Effective Area S

KMW AM-X-CD-16- *

% 65-00T-RET 8.5 lbs 5.90 sf g

PowerWave P65-17- &

Y XLH-RR 70 lbs 8.00 sf -

VA Kathrein 80010764 40.8 lbs 4.75 sf S

z

S

the Standard



IV. Conclusion

The subject antenna mounts are structurally adequate to support the above stated loading in
conformance with IBC Chapter 13. The evaluation compared the existing and proposed gravity
and wind loading with the design capacity of the system. See the attached calculations for the
detailed analysis. By inspection, the existing penthouse wall is also structurally adequate to
support the proposed loading

Please contact the undersigned with any quastions relating to this work.

LDC, Inc.

Ryan Anderson, P.E.

Engineering the Standard

www. LDCcorp.com

ini

Com

LDC, Inc.
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SB13 Carillon Point Job Na.  10-B01

Antenna Mount Wind Analysis Date A1/2011
Wind Normal to Long Face of Building (North-South Wind) By DAQ

Gust Factor Calculation per ASCE 07-05 Sectlon 6.5.8

B= 230.00|ML Width Normal to Wind
L= - :165.00]1 Length Parallel to Wind
= 53.00]ft Height to Top of Building
= 5.00]% damping Structural Damping
= 10.020 (ASGE 7-04 Table 17 8-2)
X = 0.75 (ASCE 7-05 Table 12.8-2)
Lxposure = e ) (ASCE 7-058.5.6.3)
V= - B5.00{mph Basic Wind Speed (3 Second Gust) (ASCE 7-05 Fiyuie 8-1)

Derived Quantitias
Tahle 5-7 Valilas Hased on Lxposure Cateqory

c= 015 (ASCE 7-05 Table 6-2)
Ppar = 0.80 (ASCE 7 056 Table 6 2)
alphabar = 0.11 (ASCLE 7-05 Table 6-2)
7/ oin = 7.00 ft (ASCE 7-05 Table 6-2)
k= 660.00 (ASGF /-0h 1able 6-2)
epsilon = 0.13 (ASGF 7-D5 Table G-2)
Zpgr = 31.80 (ASCE 7-05 Table 6-2)
u= 340 (ASCE 7-056.5.8.2)

Oy~ 3.40 (ASCE 7-05 6.5.8.2)

lznar = 3(33f35ar)(”ﬁ)
]IllHl = 0. 15

Q = sqri(1/(1+0.83((B+h)/L,,.,)"0.83)
Q= (18531

V zbar = I(Zbalj,'}:])ﬂpairnn

Lzbar = 64?.00
Ta = Giéh'= 0.39 Sec
n, = 1Ty = 7 54 Hr

ni >= 1 therefore Building is Rigid

(ASCE /=05 |_aqn B-5)

(ASCE 7-06 Eqn 6-6)

(ASCE 7-05 Eqn 6-7)

(ASCE 7-05 Egn 12.8-7)

(ASCE 7-056.3)

(ASCE 7-06 6.2)
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SB13 Carlllan Point Jobh No.  10-601
Antenna Mount Wind Analysis Date 32011

Wind Normal fo Long Face of Building (North-South Wind) By DAQ

Gust Factor Calculation per ASCE 07-05 Section 6.5.8, continued

Derived Quantities. continued

gr = SqrHVIN(3600N1)) 10 47 /8qri(ZIn(3600n1)) (ASCL 7-05 Lan B-9)
gr = N/A - Building is Rigid

Viarbar = V(88/60)Dpgr(Zparf 33) P04 (ASGE 7-05 Eqn 6-14)
LA N/A - Building is Rigid

R, = 1/eta - (1/2eta’)(1-e"") for eta >0 (ASCE 7-05 Eqn 6-13a)
R=1furela=0 (ASCE 7-05 Egn 6-13b)

R, = Ry where eta = 4.6n1*"h/V\...., 11
efa= N/A - Building ia Rigid
Ry = N/A - Building is Rigid

cta= N/A - Building is Rigid
Rp= N/A - Building is Rigid

R = Rlwhere cta = 15.4n1*L/Vbarzbar

wla = N/A - Building is Rigid
R~ N/A - Building is Rigid
N'I = n1*L1nan"Vnarznar (ASCE 7'05 Eqn 6‘1 2)
N, = N/A - Building ie Rigid
R, = 7.47N/(1+10.3N ) (ASCE 7-05 Egn 6-11)
R, = N/A - Building is Rigid
R = sqri((1/R)14,13,Rp(0 5310 47R)) (ASCL 7-D5 Lan B-10)
R- N/A - Building is Rigid

Gl = 0.925((1+1.74Qlbar* Q)/(1+1. 7yv*l zbsar)) (ASCE 7-05 Egn 8-4)
Gl = 0.882
Use G =0.85 per ASCE 7-056.5.8.1
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SB13 Carillon Point
Antenna Mount Wind Analysia
Wind Normal ta Short Face of Bullding (East-West Wind)

Gust Factor Calculation per ASCE 07-05 Section 6.5.8

Building Mroperties, Exposure Gategory and Basic Wind Speed

E= o 1658.00)1t

L= 230.00(ft

h= “53.00|ft

B= ~ 5.00|% damping

Gy = 0020

X~ 0.

Exposure = Rty 0]

V- -+ 85,00|mph Basic Wind Speed (3 Second Gust)

Derived Quantitios

Table 6-2 Values Based on Exposure Cateyury

c= 0.15
bear = 0.80
alphabar - 0.11
Zmin = 7.00
| = £650.00
epsilon = 0.13
Zar = 31.80
Yo = 310
gy = 3.40

i e (1/6)
lzbnr = ':(‘-l'-” Zbar)

Izber = 0.15

Q = 8qrt(1/(1+0.63((B+h)/Lapar)"0.63)

Q= 0.8712
Looer ™ [ S E ™

Lzbar = 647.00
T.=Ci*h*= 0.39 Sec
n=1T,= 2.55 He

ni>= 1 therefore Building is Rigid

Job No.  10-601
Date 3/1/2011
Lty DAO

Width Narmal ta Wind
Length Parallel ta Wind
Height to Top of Building
Structural Damping
(ASCE 7-05 Table 12.8-2)

(ASCE 7 05 Table 12.8 2)
(ASCE 7 06 6.5.6.3)
(ASCE 7-05 Figure 6-1)

(ASCE 7-05 Table 6-2)
(AGGE 7-05 Table 6-2)
(ASCE 7-05 Table 6-2)
(ASCE 7-06 Tablc 6-2)
(ASCE 7-05 Table 6-2)
(ASCE 7-05 Table 6-2)
(ASCE 7 06 Table 6 2)

(ASCE 7-056.5.8.2)
(ASCE 7-058.5.8.2)

(ASCE 7-05 Egn 8-5)
(AH('II- /=15 Fan G-6)
(ASGE 7-05 Eqn 6-7)
(ASCE 7-05 Eqn 12.8-7)

(ASCE 7-05 6.3)

(ASGE 7-05 6.2)

Page 1/2



SB13 Carillon Point Joh No.  10-601

Antenna Mount Wind Analysis Date 31112011
Wind Normal to Short Face of Building {Easi-West Wind] By DAO

Gust Factor Calculation per ASCE 07-05 Section 6.5.8, continued

Derived Quantitiss, continued

gx ™ sqri(2In(3600n1)) + 0.677/sqrt(2In(3600n1)) (ASGE /=05 Fan 6-9)
9w = N/A - Bullding is Rigid

Viarzbar = V(88/80)bipar(znar/33) (ASCE 7-05 Eqn 6-14)
thnh;« = N”“'\ = Buildiﬂg iB Rigid

R, = 1/eta - (1/2etaf)(1-e29) for eta >0 (ASCE 7-05 Eqn 6-13a)
Rj=1foreta=0 (ASCE 7-05 Eyn 6-13b)

Iy = [} where eta = 4 G0 1™hVp e
eta - N/A - Building Is Rigid
Ry = N/A - Building i1s Rigid

Rg = R, where eta = 4.6n,"B/Vpa=par
gla = N/A - Building is Rigid
Reg = N/A - Building ia Rigid

R. = Rl where eta = 15.4n1*"L/Vbarzbar

eta = N/A - Building is Rigid
R - N/A - Building i Rigid
N1 = n1*LLhﬁrNbﬂl'Lbﬂl' {ASCE 7-05 Eqﬂ 6—12)
Ny = N/A - Building is Rigid
R, = 7 47Ng/(1+10 3N (ASCE 7-05 Egn 8-11)
Ry = N/A = Hullding 1s Rigid
R = sart((1/8)R.RaRu(0.63+0.47R.)) (ASGHE 704k Fqn 5-10)
R- N/A - Building is Rigid

Gust Factor

(Gt = 0.925((1+1.7gQzbar*Q)/(1+1.7gv*lzbar)) (ASCE 7-05 Egn 6-4)
Gt= 0.870

lise G = 0.85 per ASCE 7-05 6.5.8.1

Page 2/2



SB13 Carillon Point Job No.
Antenna Mount Wind Analysis Date 3112011
Wind Normal to Long Side of Building (N-S Wind) By DAQO

Wind Pressure Per ASCE 7-05 Chapter 6

V= . 88|mph Baslc Wind Spced (3 second gust)
Reduction| . 0|% (from ASCE 37 026.2.1)
Case = s il (from ASCE 7 05 Table 6-3)
Exposure=|. ... D (from ASCE 7 05 Section 6.5.6.3)
Ky = 0 s tuld] (irectionality | actar trom ASCE /=l Tahle G-4)
Ka= SEEA00 (Tapographic Factor from ASGE 7-05 Section 6.5.7)
L= 1,000 (Importance Factor from ASGE 7-05 Tablc 6-1)
3= - ...0.850 (Gust Factor from ASCE 7-05 Section 6,5.8)
Ci= o 2.000 (Drag Factor from ASCE 7 05 Figure 6 20, 6 21, 6-220r 6-23)
A= S6.08|ft Height Increment for Pressure Calculation
Cf, - N (Rooftop Equipt. Increase per ASCE 7-05 Seclion 6.5.15.1)
V= | 84.00|mph (from ASCE /=05 Figure 6-1)
Calculated Values
G*Gr= 1/
q= 26.73 paf (from ASCE 7 06 6.5.10: g = 0.002566"K, Kz G C;*'V**1y)
alpha = 11.50 (from ASCE 7-05 Table 6-2)
g - 700.00 {from ASCE 7-05 Table 8-2)

(9; = 9K, with K; per ASCE 7-05 Table 6-3, Note 2)
A = Area at height z

Pressures and Forces at Z feet Above Grade
Z () Kl u (psh  A(2) F (i's)|  Fikips)
1500 103 w2071 00 28 004
21 08 104 1/ 18 100 79 003
2414 114 1/ 95 1.00 31 003
3323 118 @60 100 az 003
39.30 1.22 1915/ 100 33 0.03
4538 1.25 1964 1.00 33 0.03
51.45 1.28 20.07 1.00 34 0.03
57.63 1.30 20.46 - 1.00 35 0.03
63.60 1.32 2082  1.00 35 0.04
63.60 1.32 20.82 - 1.00 35 0.04|(High Point of Interest)
Total - 325 0.32
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SB13 Carillon Point (Project #: 10-801)

Date: 3/1/2011
Antenna Replacement By: DAQ
Gravity Load plus Vertlcal Selsmlic

ASCE 7-05 2.4.1 Basic Load Combinations (ASD)

Loads Section 2.4.1
D= 70.00 1. D+F 70.00
Di= 0.00 2, D+H+F+L+T 70.00
Qe= 0.00 3. D+H+F+(LiviSuR) 70.00
= 0.00 4, D+H+F+0.75(L+T)+0.75(Lror SorR) 70.00
Fa= 0.00 Ba.D+H+F+W 70.00
= 0.00 5b. (1 +0.14*3ds)D + H + F + 0,7*W0*Qe 78.27
= 0.00 Ba.D+H+F+0,75W+0.75L+ 0.75(LR or 3 or R) 70.00
Lr= 0.00 Bb, (1+.105*3ds)D + H + F +.525"W0*Qe) + 0.75(L + LR) 76.20
R = 0.00 8¢, (1+.105*Sds)D + H + F +.525"W0*Qe) + 0.75(L + 3) 76.20
S- 0.00 6d. (1+.105"3ds)D + H + F + 525*W0*Qe) + 0.75(L + R) 76.20
T= 0.00 7.06D+W+H 42.00
W= 0.00 8. (0.6 - 0.14*3ds)D - 0.7*W0*Qe + H a3.73
Wi = 0.00
Sds = 0.844 Section 2.4.2 - Including Flood L oads
W0 = 1.000 V-Zones or Coastal A-/ones
1.0+1+F+W+H15la N/A
2ZD+HA+F+075WHO75L+075(Lrorsar ) 1.6 A N/A
3.060-W+I1+150a  N/A
Noncoastal A-/ones
T 11010 E WL fhlA MN/A
2D0IHIE LD AW IO ALEO/S(LrorSorR) + 0.75Fa N{A
3 0BD-W I H I 075Fa N/A
Section 2.4.3 - Including Atmospherie lee Loads
2ZD+H+F+L+T+07Di N/A
.D+H+F+070Di+0.7TWi+ 8 N/A
7.06D+H+0.7Di+ 0.7WI NIA
D = dead load

Di = weight of lcc
Fp, or (1, = earthauake Inad (must NOT he divided by 1.4 prior to use in these load combinations)

F — load due to fluids with well defined pressures and maximum heights

Fa — flood load

H = load due to lateral earth pressure, ground water pressure, or pressuie ol bulk malerials
L = live load

Lr = roof live load

R = rdin load

S = snow lvad

T = self-straining force

W = wind load

Wi = wind-on-ice determined in accordance with ASCE 7-05 Section 10

Sds = design short period spectral accelleration

W, = eilher he Overslienglh Faclor (Omega 0), or the Redundancy Factor (Rho)

Lem= cONtrols
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POWERWAVE. .

P65-17-XLH-RR i Dual Broadband Antennas

i - Very Low Broadband Antennag

POLARIZATION: Dual linsar 145°
FREQUENCY (MHz): 808 804, 1740-2170
MORIZON | AL Bi=AM WILIH (*): 65, €6
AN (MRIARAY 1T 2005 117 51154

ELECTRICAL SPECIFICATIONA® .

Froquoncy range (MHz)
Irequency band (MlHz)
Ciain (URiAIR)

" Holarizaton
Mominal Impedance ()
VSWR e
Horzontal beam width, -3 dH ()
Vertical beam width. -0 dD (°)
Flacirival tlown 1l (7)
$ide |oba EUPProEeion, Vortical 16t Upper (aB)
lsclation between inputs (dD)
Inter hand lsnkation (dR)
Iracking, horizontal plane 60" {dB)
Vertical beam sauint (%) W
Fronl in back ratin (dR) 180°+30" enpokar

" Front to back ratio (dB) 18U £3U" total power
Crass polar discrimination (XPD) 0° (dD)
Crnss plar ilseriniinaton (XPF) +A0° (11AR)
IM3, QX | %@ 13dEm (dBe)
Power handling. average per input (W)
Power handling, average intal (W)

() b 1
Connector
Cnnrscion ||l.1§|IFn||
imoneione, HXWSL, In (mm)
Mounting S
Walght, with hrackats, Ihs (kg)
Waoight, without brackote, Ibe (kg)
Wind |oad, frantal/eteralirear side 43 m/a Cd=1.0 (M)
Maximum nparatinnal wind speed, mph (mis)
Survival wind epoed, mph (mig)
Lightning protection
OpRrating Temparalnme
Hadome matenal :
Packet size. | lsWxD. in (mm)
Rarnme colonre
Shipping weight, 1be (kg)
RCT

Rrarknis

TILT. 0-0. 0-10
LENGTII: 06"
BUB-guA 17102170 _
G00-806 : 806-804 1710-1880 1850-1000 1000-2170
16.4/14.3 1721461 10.9M4.4 172151 ' 17.5M15.4
Lual Linear /- 15 : Lual Linear /- 1%
&0 &0
<181 % 1.4
I | o3 60 63 s
8.4 6.5
0l f 0o 10
ey b LR
* 30 > 30
dn &
€ ey
<0.5 t 9‘5
225 - 30
S 2 > us
=16 > 15
n 1in
#bd 153
500 300
inan T ann
4 X 7/16 DIN Female == —
“Rolioun ; ;
UB" X 12" X 67 (2138 X 306 X 162) B e
Fre-mounted Tilt Drackets . i
0 (37) g
58U (12/)
1040
100 (44)
15U (6/)
DG Cround
VL
107" x 16" x 10° {27_’25 % 400 x 255)
Light Grey
B1 (3/) “?" |
iRET AISCv1.1, MET and AISCv2.0 Available
T?56 AN, 7454 00 ]

*All speoificationa aubjeet {o change without neties, Mesae sontact your Mewerwave repreocniative for complote performance data,

ANTENNA PATTERNG® :

For dotailod patterng vicit http://www.poworwave.com/rpa/.

Updated: J070-14-U5

@ Copyright 2011 Powarwave Technalogiee, Ine. Al rights recerved,
All spesificationa ars aublect ko changs without noliss. Meaze centest
yuur Puweiwave rewrsseilalive fun vonlele werfuinance dala.



‘Adhacive Afchoring Systame.

4.2.8 HIT-HY 20 for Masonry Anchoring System

HIT HY 20 Allowable Loads for Threaded HIT-A Hoda in Hollow Gonerete Block,
Lightweight Conerete Block, Brick with Holeg, Clay Tile': 2

Kich HIT-A Ehort 2" (b1mm) Embcdment HIT-A Standard 3-3/8" (86mm) Embedment
Anchor Di;,',:,:::, LW or N/W Hollow Cuncrete Bluck Brick wilh Hules Clay Tile
Type In. (rmm) Tension Shear Tensivn Shear Tensivn Shear
I (KN) 1b (kM) 1h (N} 1b {kkM) Ib (knl) I (ki)
i 1149 2bb 340 360 305 130 100
613 (.0 (1.5) {1.6) (1.4) {0.6) (0.4)
HIT-A 6/16 370 505 565 530 150 220
Nad 7.9 (1.6) (2.2) (2.5) (2.4) {U.7) L0
Anchor am 525 7490 i7a Jdu 150 P
(0.5) 2.3 (35) (3.4 (41) (07) (1.0
1/2 525 1230 775 1375 150 500
(12./) (£.3) (6.5} (3.4 (6. 1) 0.0 (2.2)

1 E3cedon ueing 3 sarety racior of b Or 1nelon and /| Tor enaar.
2 Due o wide slisngth vailations sncounieed b nasony, Dese values shoubd be considered as goide valoes
R 1/4" anchnr diameter installed at 2" emhedment In hrick with hales and clay tile.

HIT HY 20 Allowable Loade for Threaded HIT-1 Ingerte In Hollow Concrete Block,
Lightweighl Concrele Block, Brick wilhi Hules, Clay Tile': 2

HIT Short 2" (G1mm) Emhedment IIT Standard 3-3/8" (B6mm) Embedment
Anchor D’.‘;‘,‘;‘;‘,’;, L/W or N/W Hollow Concroto Block Brick with Holes ClayTie
Ty in. (mm) Tension ~ shear Tonsion Shoar Tenelon Shear
b (kN) b (kN) b (kN) I (KN) 1D (KN) 1 (KN)
g 240 510 300 530 85 150
(6.4) .1 (2.3 {1.3) 2.4) (0.4) 0.7)
HIT-| 5/16 400 780 585 750 175 220
Inacrt (7.4 .4 (3.5 (26) (3.3) (0.8) (1.0)
Anchor 38 a0y 1425 1160 1380 186 435
(9.5) (1.8) (6.9) (5.9) (A1) (n.n {19)
172 200 1800 1160 1615 1A5 )
(12.7) (1.8) (8,0) (5.2) (7.3) (0.8) (2.2)

| Baged on using 2 safety factor of & for wnelon and 4 for shear,
2 Due o wide sbienglh vaiialions encountered i nrasony, Uese values should be conslidered as guide vahies

9 14" ancher installad at P embadment in brick with holes and clay tile.

Anchor $pacing and Edge Dietance Guidelines

Orick with lloles & Multi-Wythe Clay Tile | Hollow, Normal Weight &
RArick Walls Spaciny: Lightweight Goncrete Black
Spacing: Ser= Bme = ONC (1) anChoOr por o call ~ SPACING:

34 — 3min — lWo (2) complete bricka Ser = Smin = UNC (1) anchor

in any direclion Cdge Distance: per hlock el
. Cpy = Gy = 12" (305 10in) Edue Distance:
Edge Dietance: from froc cdac ge Distance:
Gigr = Gin = WO {2) complete bricks, Gor = Coyn = 12" (8US mm) min, from
or free edge

16" (406 mm) in any
direction (whichever is less)

Wall Elevation

282 Hilti, Inc. (U3) 1-800-878-8000 | www.us.hilli.com | en espanol 1-000-073-5000 | | lilti (Canada) Corp. 1-000-063-4450 | wwowhilti.ca | Mroduct Technical Cuide 2008



Cantilever Wall Mount Bracket MO
The Cantllever Wall Mount Bracket provides a sgoure, low profile suppart
fur wireless antennas in wall-mounting applications, The design nf the
Cantilever Wall Mount Bracket keeps the antenna clase to thie su pporting
Wwall. minimizing the visual Impact of the antenna inslallatlon, This versa-
tile mount acceprs ctandard 2-3/8° (Ga:zmn) OD mounting pipe. which
must Le purchased separately in an appropriate length to suit the exact
antenna cize and application requirements, Each kit Inclides two wall
brackets and all necessary hardware for installafion on hollow or solid

walls. The Cantilever Wall Mount Bracket is hatetips galvanized to ensure
long-term performance In all environmental condltions,

Low Profile Wall Mount M

The deslgn of the Low Profile Wall Maunt alluws wirgless antennas tu be
mounted 10 a building wall whila remalning virtually transparet from
ground level. Adjustahle pipe clamps Included with each maunt will ac-
commadate pipe up Lo 2-3/8" (50.3mm) UD making this design an ideal
salution fur sweuring 1" (25.4mm) GP5 Antenna mounting pipes.
2+4/8" (60.3mm) 0D piain end pipe is purchesed separately to aecannno.
date specific antenna requiimients. ‘Each wall mount is mannfactured
from galvanized steel aud Includas all pipe mount hardware. Twg wall
mounts are reconnnended when sceuring panel antennas vver 48" (1.2m)
in length. Wzll attachment hardware ta accommudate different wall Hpes
must be purchased separately.
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App.:  Hoottops Mouns i Solid or hallaw walls
Stz 14-4/2" (3G0.3mm) Mawriali  Het dip ealv. stes!
wide Inclt  wo brackets, 1Hls,
Deslgny £ shaped wall biackels wall mt hardwane
Featre:  Low profile design ordar Sepy 2 3/8" (Goamm) ON

MT2s5a

. vogenption

Cantievar Wall Mount Bracket.

Order 2-9/8% (Go.amm) OO piywe sEqarately.

pie

. Priee US5 WE (bs

Hit Otv. - (WL By
75.00 150
Kitofz (6.0)

T . B e A
Make use of the Index by P_aj&_Nl;mbthn_ .
lecafed in the hack of this Buy

- .. Lomponents that you

" e

yourequi

WIRELESS

MTS "COMPDI\IEI}\I'I'SE?;'

A Divisiun ul ATC IntRgraren sanieg;

Wiww.inls1,.c0m o 1509002 / 50000

Curp. Headquarters
AU3.750.42%  tel

888.607.2500 1l free
f13.750.0034  fax
sales@mbszcon

App.t  Roottops Moums m Walls
Si2es 9 /2" (z41.3mm) high Mamriak  Hot dip ealv. steel
Dasigm  Unique. namow bre ket Inclr  Bracketand pipe
Foawres  1dcal for GPS Installs clamps
Ordar Saps  Up to 2-9/8" OD
(e0.3mm) 0D pipe
Part# = " ' Pescrphon -l " Prico USS WE.IE.
e e Wity (W i)
MT-za9 Liw Pmfile walt mount n% 0o [ ]
Each Q.8
U.S. Locatinus Asin-Pacific Internatonal

Hortheast ARR.&63.408y toi
Southqast ¥oe.647.054R tel
Rr/ 3313716 tol
Wt BOO.345.0014 1l *

Central

+65.609.9202  tel
+66.6566.701]  fax
sales@mts-sin.com.sg

Hr4.750.123 tel
201.?56.7113 fax
ntwmnational@misicom
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